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(54) TELEVISION RECEIVER 

(57)Abstract: 

PURPOSE: To prevent the confusion of an user by 
reproducing a secondary chan nel picture when a 
secondary channel selecting means is operated while an 
external input picture is reproduced in a secondary 
screen to save a video signal source changeover means 
for a secondary picture. 

CONSTITUTION: When an up-and-down key of a 
secondary channel number of a remote controller 24 is 
pressed, whether the secondary picture is a TV mode or 
not is decided in a system control circuit 20. When the 
secondary picture is a video mode, an operation mode of 
the secondary picture is once changed over to the TV 
mode according to a channel selecting operation. At the 
time of the changeover to the TV mode, a last memory 

functions and the secondary picture is initially set to the secondary channel of the final TV 
mode and the picture of the channel #21 is reproduced on the secondary screen Ss and the 
number of the secondary channel is displayed. 
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* NOTICES* 

JPO and INPUT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 ***** shows the word which can not be translated. 

3 Jn the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim l] While displaying on the main screen any of the main channel signal or an external 
input signal they are through the means for switching as which the main-sub channel signal 
and external input signal from a main-sub tuner are inputted, and said means for switching 
A display means to display on a sub-screen any of the subchannel signal outputted through 
said means for switching, or an external input signal they are, A storage means to memorize 
the last channel of said subtuner at least, The actuation means for directing a rise or down 
of the channel of said subtuner, It is in the 1st condition that the image of said external 
input signal is displayed on said sub-screen. And when a rise or down of a subchannel is 
directed by said actuation means, while controlling said means for switching that it should 
consider as the 2nd condition that the subimage of the subchannel signal from said subtuner 
is displayed on said sub-screen The television receiver characterized by providing a system 
control means to control said subtuner that the subimage of a last channel with which said 
subtuner was memorized by said storage means should be received. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

This invention is explained in order of the following. 

A Field of the Invention B Outline C of invention Prior-art D Trouble E which invention 

tends to solve Means for solving a trouble ( Fir* 1 ) 

F Operation G Example Gl The whole configuration ( Fig. 3 ) 

G2 Playback of the Lord and a subimage ( Fig. 4 , Fig. 5 ) 

G3 Channel selection of a subchannel ( Fig. 1 , Fig. 2 ) 

H Effect-of-the-invention A Field of the Invention This invention relates to the television 
receiver it was made to display a sub-screen in the main screen. 

B Outline of invention In the television receiver of the sub-screen display form in the main 
screen, when a subchannel channel selection means is operated at the time of playback of 
the external input image within a sub-screen, by making as [ reproduce / a subchannel 
image ], this invention omits the source means for switching of a video signal for subimage s, 
and prevents a user's derangement. 

C Prior art The so-called television receiver (it is called a P/P receiving set for short below) of 
the picture Inn picture form where it was made to display a sub-screen in the main screen is 
known conventionally. 

The P/P receiving set equips the sub-screen with the memory for reproducing an image, and 
can reproduce an animation to a sub-screen by repeating the writing of this memory, and 
read-out by turns continuously so that it may mention later. 

And by the conventional P/P receiving set, a high frequency signal like broadcast or CATV 
and the external video signal of baseband like VTR or a videodisk were made into the object 
as each source of a signal of the image (subimage) reproduced by the image (the main image) 
reproduced by the main screen and the sub-screen. 

D Trouble which invention tends to solve As for television broadcasting, in time, two 



programs through which the viewer is leaking interest may he broadcast by coincidence like 
[ as the program of the baseball of ********, and the program of the golf of other 
broadcasting stations ] . 

In such a case, by the conventional P/P receiving set, the regenerative function of the Lord 
and two screens of could not be utilized, but the P/P receiving set in which two RF 
reception is possible was demanded. 

However, as a channel selection actuation device, when two tuners were formed, when the 
rise of the key (ten key) of the figures from zero to nine and a channel number and the key of 
a down were prepared for every tuner, there was a problem of there having been too many 
keys and causing the unnecessary derangement by a user's operation mistake etc. 
In addition, in the receiving set or the remote controller, since the area of the actuation key 
for various kinds of control which can be attached was restricted, increasing the number of 
actuation keys had the problem of being difficult. 

Moreover, by the P/P receiving set, although a change-over with a television broadcasting 
receive state (TV mode) and an external video-signal playback condition (video mode) is 
required, if this mode change-over and the channel selection of a tuner are related, since 
circuitry will become complicated, a mode change-over and a channel selection are 
performed by carrying out mutually-independent. 

However, if a mode exchange key and a channel selection actuation device are established to 
two tunerB, respectively, the number of keys will increase further and an above-mentioned 
trouble will be promoted. 

In view of ********, a control unit is simplified and the purpose of this invention is in the 
place which offers the television receiver of the sub-screen display mold in the main screen 
which does not cause a user's derangement. 

E Means for solving a trouble The means for switching as which, as for this invention, the 
main-sub channel signal and external input signal from a main-sub tuner (5M) (5S) are 
inputted (7M) (7S), While displaying any of the main channel signal outputted through this 
means for switching (7M) (7S), or an external input signal they are on the main screen Sm A 
display means to display any of the subchannel signal outputted through a means for 
switching (7M) (7S), or an external input signal they are on Sub-screen Ss (18), A storage 
means to memorize the last channel of a subtuner at least (21), The actuation means (22) for 
directing a rise or down of the channel of a subtuner, and (24), When it is in the 1st 
condition that the image of an external input signal is displayed on a sub-screen and a rise 
or down of a subchannel is directed by said actuation means (22) and (24) While controlling 
a means for switching (7M) (7S) that it should consider as the 2nd condition that the 
subimage of the subchannel signal from subCHANA (5S) is displayed on a sub-screen A 
subtuner (5S) is the television receiver characterized by providing a system control means 
(20) to control a subtuner (5S) that the subimage of the last channel memorized by the 
storage means (21) should be received. 

F Operation According to ****** this invention, especially the control operation means for 
switching the mode of operation of a subimage is not established, but is also ensured 
without derangement the mode-of^operation change of a subimage. 

G Example One example of the television receiver by this invention is explained hereafter, 
referring to Figs. 1 - 5 . 

Gl The whole configuration With reference to FjgJi , the configuration of the whole 
television receiver of one example is explained first. This television receiver has the main 
television circuit MK and the subtelevision circuit SK, projects the main screen to the whole 
tubular surface of a cathode-ray tube (18) based on the video signal from the main television 
circuit MK, and based on the video signal from the subtelevision circuit SK, it projects it to a 
tubular surface so that a sub-screen may be inserted in some main screens. These television 
circuits MK and SK are equipped with a tuner (5M), (5S), an image intermediate frequency 
circuit (6M) and (6S) an image and a chrominance-signal circuit (8M), and (8S), respectively. 
Moreover, it has the external video-signal input terminals VI, V2, and V3 with which the 
playback video signal (baseband signaling) from VTR etc. is supplied, and is made as [ 
project / it is switched by the switching circuit (7M) where the external video signal from 



these input terminals was formed in the television circuits MK and SK, respectively, and 
(7S) with a tuner (5M) and the video signal from (5S), and a cathode-ray tube (18) is 
supplied, and / S / the image ] . 

The video-signal processing circuit (12) for projecting a sub-screen to a cathode-ray tube (18) 
is established in the subtelevision circuit SK, and he is trying for this to control the location 
on the number of a sub-screen, and the main screen of a sub-screen etc. exceptions, such as 
an animation of a sub-screen, a still picture, and ******. 

A character representation circuit (19M) and (19S) are prepared in the television circuits 
MK and SK, respectively, and it is made as [ project / the image discernment display of the 
number of the receiving channel of television broadcasting, and an external video-signal 
input terminal etc. / to the main screen and a sub-screen / at each / superimpose and J. 
A system control circuit (20) equipped with a microcomputer is prepared, and it is made as [ 
control / by this / each part of a television receiver ]. 

Below, the configuration of this television receiver is further explained to a detail. The input 
signal from Antenna AT is supplied to a turnout (l). This turnout (l) is supplied to the main 
tuner (5M) through a switching circuit (3), without decreasing most input signals, and 
branches and supplies that part to a subtuner (5S). The input signal to this subtuner <5S) is 
amplified by the high-frequency amplifier (4). A switching circuit (3) switches the antenna 
input from a turnout (l), and the high frequency input from the descrambler for cable 
television broadcasting reception from an auxiliary input terminal (2) etc., and supplies 
them to the main tuner (5M). 

The image intermediate frequency signal from the main tuner (5M) is supplied to the main 
image intermediate frequency circuit (6M), the video signal from this is supplied to a main- 
switch circuit (7M), it is switched with the external video signal from the external video- 
signal input terminals VI -V3, and one of video signals [ them } is supplied to the main image 
and a chrominance-signal circuit (8M). In addition, (26) is a monitor output terminal and is 
connected to the output side of a main-switch circuit (7M). From this main image and 
chrominance-signal circuit (8M), red, and green and the blue signals R, G, and B are 
outputted, and a switching circuit (9) is supplied. 

The voice intermediate frequency signal from the main image intermediate frequency circuit 
(6M) is supplied to a voice circuit (the voice multiplex circuit is built in) (28). The sound 
signal from the voice circuit (28) is supplied to a switching circuit (29). It is switched with 
the external sound signal corresponding to the above-mentioned external video-signal input 
terminals VI -V3 reproduced from VTR from the external sound signal input terminals Al 
and A2 and A3 etc., and one of sound signals [ them ] is supplied to a loudspeaker (31) 
through low-frequency amplifier (30). 

Level ************** from the main image and a chrominance-signal circuit (8M) is supplied 
to a deviation and a high-tension circuit (27), and the deviation signal and high voltage 
direct current electrical potential difference from this are supplied to a cathode-ray tube 
(18). 

The image intermediate frequency signal from a subtuner (5S) is supplied to a subimage 
intermediate frequency circuit (6S). The video signal from this is supplied to a subswitehing 
circuit (7S), and is switched with the external video signal from the external video-signal 
input terminals V1-V3. After 1 of video signals [ them ] and the video signal from a main- 
switch circuit (7M) are switched by the switch (25), a subimage and a chrominance-signal 
circuit (8S) are supplied. From this subimage and chrominance-signal circuit (8S), green and 
the blue signals R, G, and B are acquired, and red and after these are supplied to a matrix 
circuit (10) and changed into brightness, a red difference and the blue difference signal Y, R- 
Y, and B Y, the A/D converter (13) of a video-signal processing circuit (12) is supplied. 
This A/D converter (13) is a **** time-sharing form A/D converter currently indicated by 
JP,60-44792,B. The digital signal from an A/D converter (13) is supplied and written in 
memory (14). The digital signal read from memory (14) is supplied to a D/A converter (15), 
and is changed into an analog signal. It is made to thin out Rhine of a video signal, and a 
pixel in a video-signal processing circuit (12) according to the proportion of the main screen 
and a sub-screen. Memory (14) has four frame (or field) memory areas according to the 



possible maximum number of a sub-screen, 4 [ for example, ]. As for this memory (14), the 
location on the number of a sub-screen and the main screen of a sub-screen etc. is controlled 
by the sub- screen control circuit (16) exceptions, such as an animation of a sub-screen, a still 
picture, and ******. 

When using a sub-screen as an animation, writing and read-out of the video signal of 
memory (14) are repeated by turns continuously. This is repeated and read after writing a 
video signal in memory (14) per a frame or field, when using a sub-screen as a still picture. 
At the time of ****** of a sub-screen, this is repeated and read, after writing in two or more 
video signals to timing which is different in memory (14) per a frame or field (refer to JP,56- 
27573,A). The number of the sub-screen inserted in in the main screen is determined with 
the use number of the memory area in memory (14), respectively. As contents of the sub- 
screen, it is the animation of the video signal from a subimage and a chrominance-signal 
circuit (8S), a still picture, ****** or the still picture of the video signal from the main image 
and a chrominance-signal circuit (8M), and ******, and a switch of the switch (25) mentioned 
above performs a switch of these video signals. The contents of an image of the main screen 
and a sub-screen can be replaced by a coincidence switch of the Lord and a subtuner (5M), 
and the receiving channel of (5S) or the Lord and the subswitching circuit <7M), and 
coincidence switch of (7S) . 

Each chrominance signal from the main image and a chrominance-signal circuit (8M) and 
each chrominance signal from the D/A converter (15) of a video-signal processing circuit (12) 
are supplied to a switching circuit (9), and both ******** are switched so that a sub-screen 
may be inserted in the predetermined location where some main screens were chosen. This 
switching circuit (9) is controlled by the sub-screen control circuit (16). The video signal from 
a switching circuit (9) is supplied to a cathode-ray tube (18). 

The main image discernment status signal made from the main sentence character display 
circuit (19M) is added to a video signal by the adder (17) formed between the switching 
circuit (9) and the cathode-ray tube (18). He inserts an adder (17) only in the transmission 
line of a green signal, and is trying to superimpose a green image discernment display on the 
main screen here. Other colors are sufficient as this image discernment display. 
The subimage discernment status signal made in the subcharacter representation circuit 
(19S) is added to a subvideo signal by the adder (ll) formed between the matrix circuit <10) 
and the AID converter (13). He inserts an adder (ll) only in the transmission line of a 
luminance signal, and is trying to superimpose a white image discernment display on a sub- 
screen here. Other colors are sufficient as this image discernment display. 
The above-mentioned Lord and a subtuner (5M), and (5S) are tuned in by the channel select 
signal from a system control circuit (20). A switching circuit (3), (7M), <7S), (29), and a 
switch (25) are switched and controlled by the system control circuit (20). As for the Lord 
and a subimage and a chrominance-signal circuit (8M), and (8S), a blanking is applied by the 
system control circuit (20) at the time of the scan channel selection of amplifier and a down 
etc. In addition, this blanking may form the switch for blankings in the preceding paragraph 
of a cathode-ray tube (18), and may perform it in it. Moreover, the Lord and a subimage and 
a chrominance-signal circuit (8M), the Lord from (8S), and the subperpendicular blanking 
signals (perpendicular signal) Vm and Vs are supplied to a system control circuit (20) at the 
Lord and a subimage intermediate frequency circuit (6M), the Lord from (6S) and 
subHorizontal Synchronizing signal Hm, and Hs list. A sub-screen control circuit (16) is 
controlled by the system control circuit (20) by the Lord and a subcharacter representation 
circuit (19M), and the list (19S). 

(21) is last condition memory, the Lord at the time of power-source cutoff and a subtuner 
(5M), the channel selection channel of (5S), a switching circuit (7M), the switch condition of 
(7S), the control state of a sub-screen control circuit (16), etc. are memorized by control of a 
system control circuit (20), and the condition of each part at the time of the power-source 
cutoff is reproduced by control of a system control circuit (20) at the time of a power-source 
reclosing. 

(22) is key equipment, and it connected with the system control circuit (20), and it is 
equipped with the various keys for control of a television receiver. 



(24) is a remote controller for controlling a television receiver, is equipped with various keys 
and has the transmitter which transmits the remote control signal based on actuation of the 
key. (23) is the receiver which receives the input signal from the transmitter of this remote 
controller (24), and is connected to the system control circuit (20). This remote control signal 
is conveyed by light, the electric wave, an acoustic wave, etc. 

Next, the examples of the key of this remote controller (24) are enumerated. The ten key for 
selection of the number of a power key, a recall key (an image discernment display is 
projected), a mute key (silent [ audio ]), a receiving channel, and an external video-signal 
input terminal, television / VTR switch key, antenna input / auxiliary RF input switch key, a 
voice multiplex key. The number of a picture, the main receiving channel, and the main 
external video-signals input terminal and sound volume are each the key of a rise and a 
down. The on-off key of a sub-screen, a subreceiving channel and the rise key of the number 
of a subexternal video-signal input terminal, this down key, a still picture key, a ****** key, 
the impaction efficiency key of a sub-screen, the Lord, and the exchange key of the contents 
of an image of a sub-screen. 

In addition, in this example, the ten key for subchannel selection, and television / VTR 
switch key of a subimage are not prepared for the above reasons. 

G2 Playback of the Lord and a subimage Next, playback of the Lord and the subimage of one 
example of this invention is explained, also referring to Figs. 4 and 5 . 
The main image is reproduced first. 

The mode exchange key of an above-mentioned remote controller (24) is made into TV mode. 
As either the rise of the channel selection actuation key of the main tuner (5M), i.e., a ten 
key, and the main channel number and a down key are pressed and it is shown in Fig. 4 A If 
channel selection actuation is performed (step it will be controlled by the system control 
circuit (20), for example, channel #21 will be selected as a main channel (step **), and this 
channel number and channel selection data will be memorized by last memory (21) (step **). 
And a channel number is displayed while the image of channel #21 is reproduced by the 
main screen Sm, as shown in Fig. 5 A. 

If a mode exchange key is switched to a video mode and video #1 is chosen as main external 
video signals, this main external video-signals number will also be memorized by last 
memory (21) independently of the main channel number. And as shown in Fig. 5 B, while 
the image of video #1 is reproduced by the main screen Sm, the number of this external 
video signal is displayed. 
Next, a subimage is reproduced. 

If the sub-screen turning-on-and-off key (illustration is omitted) of a remote controller <24) is 
pressed as the 1st step as shown in Fig. 4 B (step **), it will be judged whether the sub- 
screen is displayed in the system control machine (20) (step When not displayed, a sub- 
screen is newly displayed, a subimage is reproduced (step **), and when displayed, the sub- 
screen (and subimage) is eliminated (step **). Thus, if a sub-screen turning-on-and-off key is 
pressed, the display condition of a sub-screen will be reversed for every press of a key, and 
the last display condition will be memorized by last memory (21) (step 
Next, when reproducing the image from a subtuner (5S) to this sub-screen, a rise and down 
key of the subchannel number of a remote controller (24) are pressed, and channel selection 
actuation as shown in above-mentioned Fig. 4 A is performed, for example, channel #14 are 
selected as a subchannel. This channel number etc. is memorized by last memory (21) like 
the case of the main channel. 

Furthermore, selection by the user is possible for the display position of a sub-screen. If the 
sub-screen impaction efficiency key of a remote controller (24) is operated as shown in Fiff, 4 
C (step **), corresponding to this actuation, a lower left corner will be selected from from 
among four corners of the main screen (step and this location will be memorized by last 
memory (21). 

In this way, as shown in Fig. 5 C, while the image of channel #14 is reproduced by Sub- 
screen Ss as a subimage, a channel number is displayed on the lower left corner of the main 
screen Sm. 

Moreover, in this example, exchange of the Lord and a subimage is possible. If the exchange 



key of the Lord and the subimage of a remote controller (24) is pressed as shown in Fig. 4 D 
(step **) While each channel selection data of the main tuner (5M) and the subtuner (5S) 
which were controlled by the system control circuit (20) and were memorized by last memory 
(21) etc. is replaced Mode-of-operation data are replaced and exchange of the channel of the 
Lord and a subimage and exchange in the mode of the Lord and a subimage are performed 
(step **, **). In the above-mentioned case, the main channel and the subchannel were 
selected by channel #21 and #14, respectively, and the main image was a video mode and the 
subimage was in TV mode. While channel #21 become a subchannel while channel #14 
become the main channel, and the main image becomes TV mode by this exchange, a 
subimage serves as a video mode. Consequently, as shown in Fig. 5 D, the relation between 
the main image and a subimage becomes completely contrary to this drawing C. 
In addition, the above channel numbers or external video-signal numbers are displayed on a 
screen during each time of actuation of various keys, for example, several seconds. 
G3 Channel selection of a subchannel Next, while Figs. 1 and 2 refer to, the channel 
selection of the subchannel of one example of this invention is explained. 
Fig. 1 is a flow chart of channel selection actuation of the subchannel of this example. If a 
rise and down key of the subchannel number of a remote controller (24) are pressed as 
shown in this Fig. 1 (step **), in a system control circuit (20), it will be judged whether a 
subimage is in TV mode (step **). 

As shown in Fig. 2 A, when a subimage is a video mode, according to the rise of a subchannel 
number, and actuation of a down key, the mode of operation of a subimage is once switched 
to TV mode as well as the above-mentioned condition as the receiving set showed in Fift, 5 D 
(step **). In this example, at the time of a change-over in this TV mode, last memory 
functions and a subimage is set as the subchannel in the last TV mode (step **, **). 
As mentioned above, since the number of the subchannel of the Lord and subimage exchange 
was #21, as shown in Fig. 2 B, while the image of channel #21 is reproduced by the 
subbearing surface Ss, the number of a subchannel is displayed. When a subimage is in TV 
mode, channel selection actuation is started immediately and a desired subchannel is chosen 
by the rise of the subchannel number of a remote controller (24), and actuation of a down 
key (step **). For example, if the rise key of a subchannel number is operated in the state of 
Fig. 2 B, #22 of a channel number will be selected as a subchannel. And a channel number is 
displayed while the image of #22 of a channel number is reproduced by Sub-screen Ss, as 
shown in FigJ* C. 

The updating storage of the mode of operation of the subimage updated according to channel 
selection actuation as mentioned above, the channel selection data of a subchannel, etc. is 
carried out at last memory (step **). 

In addition, in this example, at the time of modification of only the above subimages, it is [ 
that the mode of operation of a subimage and a channel number are only displayed, and ], 
and the channel number of the main image etc. is not displayed. 

As mentioned above, in this example, when a subimage is a video mode, it is switched to TV 
mode by the channel selection key stroke of a subchannel. Thereby, the mode-of operation 
exchange key of a subimage can be omitted, and the unnecessary derangement by a user's 
failure etc. is prevented. 

Moreover, in this example, as shown in Fig. 2 A, the operating state of each part which the 
power source was once intercepted [ the main image ] for TV mode and a subimage in the 
state of the video mode, the microcomputer in a system control circuit (20) was reset when 
only the receiving set carried out the reclosing of the power source later on, for example, was 
memorized by last memory (21) as mentioned above after the time to wait for 0.3 seconds is 
reproduced. Since there is no input from the source of an external video signal at this time, 
even if the subperpendicular signal Vs from a subimage and a chrominance-signal circuit 
(8S) removes, a sub-screen is confused and the subimage discernment status signal from a 
subcharacter representation circuit (19S) is outputted, the alphabetic character displayed by 
this cannot be read and comprehended. Even in such a case, if a rise and down key of the 
subchannel of a remote controller (24) are operated, as shown in Fi^_2 B, the image of the 
subchannel at the time of the last TV mode of a subimage will be reproduced, and a user's 



derangement will be prevented. 

H Effect of the invention Above, like a detailed explanation, since the video mode of a 
subimage was switched to TV mode by the rise for the channel selection of a subchannel, and 
actuation of a down key according to this invention, the control operation key for the mode* 
of- operation change of a subimage can be omitted, and the television receiver of the sub- 
screen display form in the main screen which does not cause a user's derangement is 
obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

An approximate line Fig. for the flow chart showing channel selection actuation of the 
subchannel of one example of the television receiver according [ Fig, I ] to this invention and 
Fig. 2 to explain channel selection actuation of the subchannel of one example of this 
invention, the block diagram showing [ 3 ] the configuration of the one whole example of this 
invention, and Figs. 4 and 5 are the flow charts and approximate line Figs, for explaining 
playback actuation of the Lord and the subimage of one example of this invention. 
(5M) - for the main image and a chrominance-signal circuit, and (8S), as for a video-signal 
processing circuit and (20), a subimage and a chrominance-signal circuit, and (12) are [ the 
main tuner and (5S) / a subtuner and (8M) / a system control circuit and (24) ] remote 
controllers. 
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